Resveratrol alleviates non-alcoholic fatty liver disease through epigenetic modification of the Nrf2 signaling pathway.
Recent findings have demonstrated the aberrant DNA methylation of the Nrf2-Keap1 genes in human cancers; however, the epigenetic control of this pathway in non-alcoholic fatty liver disease (NAFLD) is unknown. Resveratrol can modify epigenetic mechanisms. Our objectives in this study were to explore the correlation between promoter methylation of the Nrf2-Keap1 genes and NAFLD, and that investigate the effect of resveratrol on the epigenetic regulation Nrf2-Keap1 in vitro and in vivo models of NAFLD. Resveratrol attenuated high fat-diet (HFD)-induced methylation of the Nrf2 promoter in the liver of mice, and this effect was correlated with reduction in triglyceride level and decrease in the expression of lipogenesis-related genes such as FAS and SREBP-1c. In addition, treatment of HepG2 cells with high glucose (HG) enhanced methylation level of the Nrf2 promoter, whereas resveratrol reversed this effect. Treatment of the cells with resveratrol or 5-aza, a demethylating agent, could prevent HG-induced reactive oxygen species production and expression of Nrf2-controlled antioxidant genes. Moreover, resveratrol or 5-aza could significantly attenuate HG-induced triglyceride accumulation in HepG2 cells. These findings indicate that resveratrol attenuates NAFLD through the epigenetic modification the Nrf2 signaling.